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1 1 

( i ) @a^J#^- 2»7?; nw.m t^tf *° u k ; ( 2 ) SB^i#-t 2 or ^ y mgE 

u miBi5^ij#-^2 W75 smmn*'£tttfV'<'7 j f- \ f iz!$m&)%fofoom&. 
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IBS** 4 ] 

5 ] 

6 ] 

■t^aifift^ajftw*. pin^^^-rsits-^tp, @B^j##2or$ymi£^j^ 

[»*B7l 

ie^ij#-^ 2 CO T 5 y mSe^J * * t> # u ^ h a #G#o 
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[ft 9 ] 

1 o ] 
1 1 ] 
1 2 ] 

im*& 1 3 1 
1 4 1 

1 5 ] 
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9 (pcr) > xiiu t;v^w Ajfe*»#u * 9— «anjaefc J: 
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[M*a 1 8 ] 

BE2RI#^-10Jt^V*f-KIB?!lt:^&-fe>'xai»fJt*7*7- K^5^v-t Lt, 

1 9 ] 

flTSB?*?- K7?-f-e-<0£$*«l 4-6 0^-*-tr&*K ^otJEV^-^-Z^-f 

2 0 ] 

TIB-7^7- K^-fv-, Slf'J^-xyy^-^fflv^, |&Jfc9U 8SB«0 2r> 
: 

7t7-K/7'fv- 5' - GGAGCAGGAATTGGGGTCAC -3* (ia^)#-^ I 5 ) 
'JA-^^y^v- 5' - TTGCTGTCCCATCCGGTGAG -3* (15?iJ#"t : 6 ) «, 
[W3tg 2 1 ] 

Hff*3l 2 2 ] 

TIB? *7- -f-v-, 'j^-*"/^^-. K.tFTaqMan 7n-7^fflv^, Iff 

2 l IB«o # > *w ft & : 
7*7-K7 , 7'fv- 5'- CCACTGTAGGCGCCCTAAGTT -3' (IE?0#-t : 7 ) 
'J;*-* "7* 7^ 5' - AAGAATGACCGGTGCAAGGA -3' (BE?!]*^ : 8 ) 

TaqMan ^n-y 5' - AAGGGCATCCCCCTGAGTCTTGGAA -3' (IB^IJ#-f- : 9) o 
[fit 3f£3H 2 3] 

RNAo 

2 4 ] 

I£?iJ#-t 1 <7) 7 lfe-1 6 1 5iiL<DX? V*^ K@B^J£^tf* 0l J V*f-K, 
<0 BFM" tWJiSi- & , 2 3 IBm^^s iRNAo 

Hff*3l2 5] 

^^V*^K@a?!jOS$^8~3 0bp-C***x W*«2 3 lB«<7)^siRNAo 

im*m 2 6 ] 

Tia@E^i#-ti o~i 4<Dx?u*rvmnfrh%&mfrbmiitLt:, **v*^kbb 

»<b&£> |»^2 3|BmOsiRNA : 

5'-GCGTGGCTTCAGCATGGMTTCMGAGATTCCATGCTGMGCCACGCTnTTTGGAAA-3' 

(iB»^- : 1 0 ) 

5 * -GGGCTITCGMCMCMTATTCMGAGATATTGTTGTTCGAM ' 

: id 

5 ' -GTTATGAGMGTCTGACMGTTCMGAGACTTGTCAGACTTCTCATMTTTTTTGGAAA-3 ' 

mn&-% : 1 2 ) 

5 ' -GATTOTGGCTAMTCCCATTCMGAGATGGGATTTAGCCMG ' 

(KW** : 1 3 ) 

5 1 -GGACATTTGMCMCAGCATTCMGAGATGCTGTTGTTCAMTGTCCTTTTTTGGAAA-3' 

(EW* : 1 4 ) o 

Hff*3( 2 7 ] 

RNA ; ZiTmntt 1071t~161 5ft<9J* * V*?- K@B?iJ£#tr*°U * * V^"^ K 
[8ff*3i 2 8] 
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RNA ; &r>WJ#-5§- l©71fi-161 * V** KBW**tr#U * * V**- K 

2 9] 
[i*S3 0] 

•tOWfJtfcfchfc-*-*, siRNA;Xtii2^J#-^-1^7 Hi- 1 6 1 5fe<7>* * V*f- KISJU 
&#tf*°y 3U±^<^mi:ttJ£1-&. siRNAfc J: oT^jMgSH-fc £ i: * 

3 1 ] 

o 

[W*^ 3 2 ] 
3 3 ] 

TO«Ssm«£, **y--^#^«£ t fcK:£«1-££fc£^tN W^3 2 

bb«<&»* ? y - - y mm<> 

[»M3 4] 

Noxiatft^OS&S*, y Tib* 4 A 5£*W#y * 5-BliR6t: £ ^mRNAO^tB. X 

D fi 1 ? , nt*g 3 2 asf^R* * y - - y mm* 

m*m3 5] 

3 2 iemogc* * y - - > mm 0 

3 6 ] 

&&£&tma&3k& = ¥' * & Wmi>K H-Ras-NIH3T3«Bfl&. X iiK-Ras-NRK*fflJ&T' h 2> . 

m-&m 3 2 lemcoMx * y - =. > r^m* 

IW*« 3 7 1 

pEGFP-Cl (K-Ras-NRK/GFP) „ XiipEGFP-Cl-Noxl (K-Ras- NRK/GFP-Noxl) ^fflV^TNox 
l3kfc=F<D H^7x^y 3 > Srff "5 > W*^ 3 2 |BftW»^ * y > ^*tto 
[ffif*S3 8] 
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[Ml*] Eilffl* 

[l&^OiS^] Noxl^U^y^ KKJti-*tt#:, Noxia^frfll/BLfctf^BMBWifc, S 
[0 0 0 1 ] 

°[fMf] 

[0 0 0 2] 

, ^0±5?*Taig»01o^*&Raf-MAPKK-yAPBj|IKtr^L*C, £ # > <fc U 

[0 0 0 3] 

k, h 2 o 2 % zom&wmm (ros) ^st^iiac stLfc (*»»x«t3) 0 * 

[0 0 0 4] 

[flMWClR 1 ] ftf^F 08-508166 
mWlCM 2 ] 10-504448 

1 1 Lowy, D. R. Annu. Rev. Biochem. 62, 851-891 (1993) 
[&<WWXWl 2 ] McCormick, F. TCB. 9, M53-M56 (1999) 
[Strait 3] Irani, K. et al. Science 275, 1649-1652 (1997) 
[^FiTCfU] Sundaresan, M. et al. Science. 270, 296-299 (1995) 
[^M5] Bae, Y. S. et al. J. Biol. Chem. 272, 217-221 (1997) 

[0 0 0 5] 

* z »; - =. y ir^m, wjf * fern Km ^ z mmumyo zztzsmt-rzo 

[0 0 0 6] 

-A'-t^v K^: & NADPH@Hfcg£# W^fe^ -fn. ^ y h <D**u ^Noxl(l^ 2RXJF3) 

M^fL<±#?^ ^o^Noxlit^OsiRNA^ «^*$t#t£?>ii^ 
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[0 0 0 7] 

Ltz^ox^mm, a) w&m-%2<DT$ ywimmz&tttfV'*-??-}? ; (2) 

iot^U;7 5 ^mi^J&^U ltIBI£^J#-i-2^7^ ^mSe^J^^-tf^'J^T'f- 
K^^^^^O^^E^I-^. ^'J^y^K ; 3Z.ti (3) (1) Xfi (2) 

[0 0 0 8] 

s^k. ie^J#-^2 07 5ymie?iJ^-^tp* oi ;^yf-Ktc#^s<j^SrL^^, 

[0 0 0 9] 

MfrteMBi-&. siRNA; 3Ui@£?!J#-tl <£>7 6 1 5&<E>* * WEA** 

[0 0 10] 

ifr)tK*j-f£1-&> siRNA; X{iie^J#-^l 7 11£~1 6 1 5tiL<DX? VtiffltG 
[0 0 11] 

$ h c % *§&m it s NoxUHkhf- *W» t -t 4 > JWISitf MPlKW'feWo x ^ >; - - > ^ 
(1) Noxia^-eh^^^^i^i/a^L, R^fMgswmii&fcx*';-- 
NoxIffiteOTOttfclfcffi (l^^U-->^) U 
(2) ^Noxl£7R§4b-f ^iMli&Jtia[*«l«0-t-a*5*»*Wl^ai «? 

[0 0 12] 

*W*B*fc:mt<& T^U^^KJ fcv^fflRIi, 7 5 y «Ryu©-*«jfi, 

* BJffl # £ It * TNoxl # 'J ^ Zf f- K J J± . Noxlitfc^ K n - K £ tLT V> & *° U ^ 7* 
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*mmwfc&wz> rsiRNAj tv^ffiRi±. #£offl^<&*s*wftii**aEm»ffi\ 

Lfcfc hRasitfc^-fcV^o tfiJxJf. t: hlMtf^^v^-RascO^gco^y i/>frbT 
[0 0 13] 

*TO*K:i3&t^ tf'J^f-Ko r7 5 y&E^JoSB^E^JJ fctt> S?75yTO^J 
^■&**L& % < 8fflJSL±03tiKi-&T§>'Bfc59i3fe*-&tfK^*v^o 

*?aaiii#K*$»ta r*y =*\**v*f-Fj twu mat. gMiooim 0^l< 

[0 0 14] 

(2) jm&-%2<DT$;mmmfrh, T$;fm&isk±<ow&, ttinxovx 

^^F£#*Wfcffi#<&££*»t*-rs, *°V^-/^F;X(± (3) (1) Xli (2) 
[0 0 15] 

rfjf><Dmft*x?v--yyx^& 0 &33 N ^«^-e^$tL7ttfc#(i. n hNoxi* 

i&o Lfc^T, R*fcfrf^JB»J&i»t:J\ t h#>IBJ»lfcaffl«;#, &<7fc hNoxl^y 
F^*^n^«r^L#-&nt?L«0^f>'fk, RVff>Mft<7)Xjr y - - > ^JBSite 

[0 0 16] 

^7 p :f-FM##llft^#com££ifS1-&itf F-^l:4S^tv>^ «8SS-E 
k^-e# So 

[0 0 17] 

ifc, *5&wo^y^^ KWf>i-tt, friary ^t^f (1) xtr (2) *>»ffi-?*>o 

4fc»^^f-F»fJtOS§ti. #fcR5£$*i&fc«>-ett*v*j&*, ilf 2 0 1i~ 2 0 0 IS 
, #£L<1±2 0ffl-l 0 01®, *?>i:jfiL<l±2 0-7 0ffl©7 5>'lft»|fft'e*& 

o 

, tswc*** -e&So M/-f?y F^ti, csfeii^*^**^ 

(-COOH) > *W->l/-K-COO-) , 7 5 F (-CONH2) jut*-* 
Tfr (-COOR) ht^ittfi-5 0 tox^f ^<5ffl|j|Rof1 m 01 AWT 
, jcf-)u, n-^ntf^. ^fv^ne^, n-^f ^^^©Cl-67;v^;H, 

frtt fc*<7)C 6-127 y ^>v;V N -7 iiN^;V&£f<0 7x-^-Cl-27^*^*, 
Xii a - ^ 7 f - * >u & a - ^ 7 ?■ /u - c 1-27 * ^(OTfr* fr&i* 
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$) Z) o 

[0 0 18] 

Xt±*«**ife^L^v^i9)*«|^ i/^c* w<*Jt* ^*>^£*i£ 

[0 0 19] 

OK. vW^BL Msm. V>=fm, 

[0 0 2 0] 

j&*£>S 0 uoT, Mbffitt (Humanized Antibody) t ii, c^ov * ^ E&3fc 

gLfltSr-S-trtOtv^v^ 11 hifrfcfctel 0 0%t ffi*0»?»44tOiv>v\ 

9 • t h#L#t(i, •^^fijfcgtfl:* 10-2 0%#tr tOtv^o f fc, Sdfi#fi, ^ 

[0 0 2 1 ] 

El-fo, ff2~lO0gt1f9o K*l:mtlLft»OW**trai:, "frJK ^"9-^ >f * 
N 7';K Il>-7HJ^^ — mzfS-t bv^o 

[0 0 2 2] 

Ltz&m,M<oWi®.Zmfc1rZZL tizx «9?x^o * fcUBJftlB'frtt, *- 9 - 1 5 * >f > 
<*>;frife (Nature, 256. 495. 1975) & t*<7y%&-?4f Kt^l-5o M#iEifl#i t tt, ffl 
:Uf % ^'JxfV^^ij3-f (PEG) >N ^fflv^ : 5 

o 

[0 0 2 3] 

Zfz, #ttJM&00ffr4ttr« £s NS-1, P3U1. SP2/0. XtfAP-l fcif^fc MWfLtt 

t%mmmmkt<DU* L^&m* 1 : 1-2 oejK-e*«j, peg, sp* l<i±peg 

1 0 0 0~PEG 6 0 0 0 *1 0-80 %JS<oafeft^iO U 2 0 - 4 Or. jfiKli 
30-37 -CT 1-1 0 53*»M h-t-^i Ci i9fflfl&»^**lfc-e£*o 

[0 0 2 4] 
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[0 0 2 5] 

tf, HAT T5yy-r-V>, ^ttL/;iW)lffl^ii: 

, 1 0-2 0%O^J&3BJfiLft*^'trRPMI 1 6 4 O^i, l-10%?)Wi^ 
3-trGITigtfi (ffl^^lli (#) ) > XJi'WT*'; vJg«M«SjfiL»«A (SFM 
-10 1, B7k« (#0 ) «;^ffiv>4£t#-e|5 e 3S*«ffit4 2 0-4 Ot, if* 

[0 0 2 6] 

ifcJKS^ XtfW^CScttfe^ifOftjE^n^y ><0#*»«8c, -f*>3afc# (DEAE) 
[0 0 2 71 

^^Wn^n/iJ^ A^V7iVf^ltJfc^yf> 1 K2tU &0. 1-20 

, Sfil<tt«ii-5o«^-eiv>4ii#-eS5 e ^f^t^ft'JT-o*? 

^jV^;V7;Vft K^^sKiM 5 K, vW$ KSftx^f^, 

[0 0 2 8] 

, aHf*&2~6>I4&fcl|ll1*o, fH&3~l 0|ItfT?o K^U^n-^^fitflctt, 
[0 0 2 9] 

[0 0 3 0] 
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it\ %mn. mmm* m&m. &w»l mmmmi, wmn, mmm. mm. urnm 
> gfcmL x-T4>y#u mw&m. &mm. mmm, mn 

[0 0 3 1 ] 

y-;K li/n^r, ^Kf«t> ■TV/^iBU -t£7^>v#i&, *;^f*y>f JH^n 
-7.. -b77^, ^f;H:;vn-7, y>&*y#A> #y if — ;vt? n y 2?g>|ft£- 
#k <e*f>7>, T^^tf'JfA, #>-r>5k. JSt**** HJ 

•^a. I^*;vy^A, * 4 y t^yxf y;vtf* >fliU£^*-r;W 9?y;HifclH- 

'J-y^fA«»L«, TO^ffl'fb (hn-f, -Xyj&^&U =£TiE#) „ 
[0 0 3 2] 

*&m<o&fct:'&trmm&f&mt, mm*. ^r<Dm<om%wim mint, 

Will ftPft#t4#^ — iftfl&ic, 0 k g©*AJft#fc*v*Tt±, — 

B £mo~4000mg, Sf i L < (i^j20~2000mg. «fc «3 ff t L < {±^50~500mg^#-T 4 

o &mnmz&*3--t&is,&i* > ^sirnao i is#^* ifm^^o^^if^ 

J: fttt#J<Z>7FtMfc*6 0 k g^UAIf i:^v>tlt -HCo 

§*&10~2000mg|lfl^ fftL< {i^20~1000mg@Jg> £ L < &±&j50~500mg;g«£ 

[0 0 3 3] 

Sffl-fttO-WSr^lf 4 fc> T^Tn-^^;v (^7yn-^4B, ^.tF-feV r n — * 6B (77 
;VvvT • ~7 7 4 y < jj ) > WfyW (-b77f? **G-75„ ^7rf 
y**G-10(k StF-b^ rf y **G-200 (7 7;Wy7- 7 7>f >^5*;vtt) ) . #y 
T^y;vT5 K^;v (^M^-^;vp-30. *y;vp-60. ^-y^P-ioo 

hy-X*±) ) , •b^n-xg^ (re-Ir;v (Mfcfo) ) KFWfrm.?- 

n-7, y'j3>^ ^•r^V^*»J&'5:^»Rfl<liR##J> ^^7^^ 

7*V-h . P^^W (7VA-7^fMR-4B, ^9x?^ 

7>3 (^^^^*;H±) ) 4^j&**& 0 
[0 0 3 4] 

£v^o *«»j«rj»#$*fefi[;fricijJta«l«#JfcL-c{± % j&tfrteEltfcx*, 

[0 0 3 5] 

tB|E# 2004-3081626 



#M 2 0 0 3-3 0 8 6 5 8 ^- v* : 7/ 

B* fro fcm, «fft»fct^oxl^#fcOie^!»«:ljpAT J Ri&$-fr*o #£ft£EJ&&$^ 

in*., L< J± &iIiJ5£1-&£ 

mommmwLKttLx&bfrctbft^, Noxi^y^^K&iffcoift**, xf±st3ts»iK 

tOg|#$r^mffii^i: LTMbt^l, ifefcAONoxltfy^f- K*£tr#W*tJ&i» ( 
»=ov*-c#?)tLfeR3teJK*L<»±«jfe3lJS*«l»ll!i*fc*ttU ^*f*tJfe»* 

[0 0 3 61 

omfrV&mte, (PCR) , Xli'JTJ^'f A^4W*°U^ 

y * ? - * jkhrjs, x y r ^ ^ >f a 5fe*w # y > 9 - -tf iiiitEfi? k & v> -c , @e 

#fcfflffi"*-*i&3?tt&v>**, ®# l 4 ~ 6 0 19. ^o'JA-^7'?'fv-og 

§ t*HtlR't4!&Rti:4v^ atl 4-6 O^-^ttiO^i U», 

fcTfBO*><W&<2>o 

[0 0 3 7] 

7*V - K7°7^v- 5'- GGAGCAGGAATTGGGGTCAC -3' : 5 ) 

y /t - X/ 7 ^v- 5'- TTGCTGTCCCATCCGGTGAG -3' (@S?lJ#-^ : 6 ) » 
* flTSB 'JTJ^^A 5£*«j# y * 7 - J: «9 tftffi *fr -5 v> a , 

7t7-K7*7'f > 7- 'JA-^^^v-, £OTaqMan :/n-7O0l*3W& fcTE 

7*7- K7"7Yv- 5'- CCACTGTAGGCGCCCTAAGTT -3' : 7 ) 

'JA-X7"7^v- 5' - AAGAATGACCGGTGCAAGGA -3' (EBJ#-5- : 8) 
TaqMan 7"n-7 5' - AAGGGCATCCCCCTGAGTCTTGGAA -3' (IE?!l#-^ : 9) o 

siRNA, XfisiRNAte, Noxlfc^WlS&fcWlW U Noxl^y ^7*?- K©1 

^^^Rasa^T- tcfis $ at a «<£> # >ib, xi± if y<nwn *$mt £ Z. t § & T' 

-9 o 
[0 0 3 8] 

^IPJOsiRNA, XiitV^^Vtf Kttt, HB?fl#-S§- 1 Wilt * * * l"* 

^H^OsiRNAti, ifc, @B^J#^- 1 O 7 1{&~1 6 1 5{£tf>* * P KEEJfc'g'tr 

tt, 10 0b p*t». SfS L<{48~9 9bp> U< til 0~3 0bp"C**o ttz 

, Iff 1 L^ssiO$]£W h tTfEOfcOrt ? && 0 
[0 0 3 9] 

t hNoxH'^-t-^siRNA 
5 ' -GCGTGGCTTCAGCATGGMTTCMGAGATTCCATGCTGMGCCACGCTTTTTTGGAM-3 ' 

ffi§E#2 004-3081626 
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(W&m* : l o ) 

5 ' -GGGCmCGMCMCMTATOMGAGATATTGTTGTTCGAMGCCOTim 

: 1 1 ) 

9 y hNoxH-^-t^siRNA 
5 ' -GTTATGAGMGTCTGACMGTTCMGAGACTTGTCAGACTTCTCATMTTTTTTGGAM- ' 

(@B^iJ## I 1 2 ) 

5 ' -GATTCTTGGCTAMTCCCATrCMGAGATGGGATTTAGCCMGMTCTTTTTTGGAAA-3 ' 

(1S?1J#-^ : 1 3 ) 

5 ' -GGACATTTGMCMCAGCATTCMGAGATGCTGTTGTTCAMTGTCCTTTTTTGGAAA-3 ' 

: 14) 

ttz, *#&BJ?OsiRNAte, r£^tt«lK»&4--f&>e>\ •MM^^m^flX^ffiLTt 
[0 0 4 01 

U:^ot, ^^-Cii, @E?iJ#-^l ^ l^^-^ KIE^J^-^tf^V ^ V^-f- F> X 
li-e<^if>T-^W1-i»> siRNA; XtiI£^J#-t 1 <D 7 lf~ 1 6 1 5iZ<DZ? K1E 

[0 0 4 1 ] 

^IB.^fi> 0Jx.tf % kf, -?-0'ftboiiilLi&^ (Mx.(i\ 7';K v?*. K 
S-*^ t7'A r*, tfv, ^;wftfc*) (:*fttS4t-i)-t^-e 

-S--T&itr§% — M6 0 k g^^AIfC^v^li, — 0 Co £#n0~4000mg> 

Sf 3: L< liltJ20~2000mg, <£ 0 $?£ L < f±^50~500mg&-5--f -5. 0 #N£P 
£-fi, ^siRNAcT) i iJ^ati^^, ^Ltf^co^ft ^£oT&Mft&^ 01*. 
tf, ffiftftJcDf -e#m6 0 k gOsfcAMM^Tii, -B Ho#^jl0~2000mg@ 1 g > U 
SL< J2£l20~1000mg*iS, £ L < (±^50~500mg@^^M^^^i-^OW 

t Lv>„ 

[0 0 4 2] 

frKMBIrZ^ siRNA; XlilS^J#-^l<7)7 lfi-161 5 $L<DZ ? V*?- FIE^Jfc^tf 
[0 0 4 3] 

I&^Noxl* 01 ;^^^ F<D§tm*mffl?2>MAfr=?-*&&ir2>o RRNA^F- (siRNA) «\ £r 
ftlO^ft («, Nature. 411^ 494K> 2001^) CiCt, KO 
K^iJ 4- $> t KRW"f * i t § £ o 
[0 0 4 4] 

ft£, ^IPJORNA^Srln vivoXtiln vitroTMSJHi* KRNA^f-fc-tOffi 
WWKNA*" <b ft * 2 *«RNA^F tfio - <*>lfr&\ «r*«RHA^;fflfl&rt-C$MS L ft 
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[0 0 4 5] 

£n«-r£o m*? v--y7umi l z&^x, &m$tmaismittzm-f2>fflm j ?, n ox i 

[0 0 4 6] 

tfj # U * 7 - -tf itgiacB J: s mRNA ^iSiii^<o^ai > ift^ Noxlilfc^- 1:^- K£ 
[0 0 4 7] 

IK* * ij - y nmx^mir & . ^ggliRasjt^*^-*- SJHBBfettiRF^WIS* tL* 
ffilAWr, H-Ras-NIH3T3$fl )j& > K-Ras-NRK,«, XttlWflMBfifc £*ttffi-f* £ 
**-C§-S 0 ttz, Uoxlj&itttDmXKm^Z^? 9- t LT, 0flx.tir, pEGFP-Cl 
n-;v) , pEGFP-Cl-Noxlft if £fflv>& it Sfcfc, siRNA£H3i$^&^7 * - 

fcLT, «^tfpSilencerSrfflv»Sii:*«-C#&o 
[0 0 4 8] 

4*5 % NIH3T3IB1J&. X{iNRK,1fflJ&KpEGF-Cl-Noxl^ ^-*'J*°7x^^5 7ft£fflv> 
Tj|S»Cl«?>^7x?fU, Noxl ^rat§»^f it^> ^ t^Tl So 

**v^i % &mmmas&m*zm-?zmmmMffi.immi-z>zti>X'Z2>o mmmmm 

x Cfc 5%<&:£3ET\ li^SK (Dulbeco's modified Eagle medium (DMEM) . 4^6 
#JfiL?» (FBS) 10%-^t) *-CJ&*"f*o ^V^-VT^l, (9 6^, 

[gttfl 1 1 

[0 0 4 9] 

*3&9§#<b{i> NIH3T3»^i3ttSNoxiafS^Oitf!l^^ ^-A-t*«>K04jS 

§t#x./: 0 fifs K-Ras Vall2^f>S^^K^m Lfejffll&Srffl v>T, Ras#>it 
la-S Noxl &fc=H&&<D±.& * « L o 
[0 0 5 0] 

£f\ 7 7 r-WK#Mi& (NRK) &£>K-Ras-NRK!fflfl& (Kirstein murine sarcoma virus 
transformed NRK cells) fciJMBLfco K-Ras-NRK(i> KTCCfrbmX Vtz 0 

tt, 77 hti» (nrk) Rm-tes-wmn&fc&v&iioxi<r>f&&<Dmm*. vr;v 

4 v - % S^lS^Jff 1 7 <2>TaqManMGB7°n - 7*£^iB L tz 0 
[0 0 5 1] 

7*7 - K7*7 >f v- : 5'- GGTCACTCCCTTTGCTTCCA -3' (JRMtt 115) 
V : 5*- GGCAAAGGCACCTGTCTCTCT -3' (SS^J#-f- : 16) 

TaqManMGB 7°n — 7* : 5'- TCCAGTAGAAATAGATCTTT -3' (MM^ : 17) 

Tfr9 4 ^ 9--lfaMlS6Mt, ABI Prism 7700 (77*7^ K 
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(irRNA 

18S*JBv*fc 0 

HI ( a ) 9 7 Ktp $ *LT v> & J: } fc N K-Ras# >«^"C^Kte«| L feK-Ras-NRBBB 

mmm 2 ] 

[0 0 5 2] 

^^Rasitfe^ J: S — j® ift f7^7x^v'3>CJ:4 Noxl»CTO^±#<7) 

SSS^SRasafiK^O— atiO F7VX7x^v3>CU f£9 * jSWf 4 & . pcDNA 
3.1^**- (^^^-) , S.O r pcDNA3.1ffi#Ra3 Vall2^ ^ - (pcDNA3. 1 carrying 
Ras Vall2 vectors) Lt, NRKfflfl&fc:— MtfjK h 9 7 i ? a > L, 48 

-■tf»«lEU&*?Tofco -€-o*S*s HI 1 (b)K5Fl-£ ? n^fn-M^-^fw 
/cif^f&il Jfctfc L X , H-Ras Val 12 * — jfift C fy>77i^y 3 >L /wNRK«HJfe K 

120HSW, t»s^^fflv>4 >f A > 7 f Y > ^ (IB) X-mULfzo 
[0 0 5 3 ] 

in/yn-yrr/m f&MJ&ixio 5 ^, 2xt>y^y7 7- (0.1 

M HJXCU pH 6.8. ^'Hn-^2W, SDS4%, DTT3. 1%> BPBO.001%) T?"5T»fbU 
K#y^7f- K*SDS^;Ht^tb^«t 19 3-81 U &>tn;7D -;f^ >7i:J: 13 # 

9>s*?'g.*Y<?yA-7T-'*V7T-(.2§TM YVX CI pH8.3. 92mM ^'JyV 

> ^^y-;V20%) hn-fe;vn-7l(:f U #G-Ras#L# ( 1 #$>L#) t 
, HRP-jft-frfiL^^^-IgGtt'flctcRJEBS-fr. tt^flfi 1 (ECU fe-e^mLfco 

[0 0 5 4] 

fciJ, «SJfiL»tta8-C-lft^*LfeNIH3T3jMBll&*. JfiL* (30%) Xtt-h&JtiaiH^Cepide 
rmal growth factor: EGF)50 ng/mlTMSjt&S&^To tz<D*>^ 'JT^^'f A5e1^ 
V *7-^m8tRJ£K<fc <9»WL/io 11(c), XCCd)^-* J: 3 fci§*W 

&*&12l$IH^rtfcNoxlitfc^<BS&a7&*6 - 2 0f&fc±#Lfc o o4 I) , NoxlAfcT-Offc 
^}±> *ffi^£«^&0^iMLTi3*K £*U±. JfiL/J^S^iiMS^ (platelet- 
derived growth factor: PDGF) t 7 > Z?*Ty ls>lI<omj3& K^fiS 
, ^^^^^^NoxlSfe^O^^flS-r^iiv^^t-ifcLTV^a, 4) 0 

mmm 3 1 

[0 0 5 5] 

ffi-fZtzib, —M<Dm®L*%fv1z 0 iIWl*iO f 2t:^v>t, mm KMAPKKO X 
&&PD98059 (PDI20//M, 100^M) £l2B#F*9#yiU K-Ras-NRK^J&Kfclt&Nox-lWl&il 

> Ifo.it. EGFfc < k*Noxl<D$&mR*4: , J 7;v*^ AjgMW^y^ 9-*$E«LRJESfcJ: •)» 

[0 0 5 6] 

K-Ras-NRB»ffl|&tw*tt*Nox-10|&attPD98059twJ: 0 iftfttfcSttfciMN * *t 
(01(a)) o JflLfll, EGFtC<t*NoxlOfl^il*'J>-etL-enPD98059 20^Mt?WJ 

3*Lfc (@l(c)M(d)) o 

— a > h n-^oH^tc^v^r, PI3*^--l?OPlW#K*&& 7 h-7->(wort 
manin: 100 nil) li> H-Ras-NIH3T3« *5 tf£Noxl«)|&S±#J-*ffl.* Lfctf*o (f»- 

*^£-f) o c*ie> ^asHRasJt^f-fc-eoiijfiH^ov^^^/^ pi3k 

ffiSE# 2004-3081626 



ftm 2003-308658 



11/ 



Z Jft Z> f 4 4 < > Ras-MAPKK-MAPK £ L TNoxl <D#&3t * g|$ U"CV>5it tfim £ *l 

[0 0 5 7] 

^^SEHRasae^J: «t S3KK<E*fc*J"*-* , NoxlitfSi^M-S- 
■t 'J =r* ^ V * * Ki-S. 1-AS£ 7--'J>^H, pSi lencer hygro, Hl-promoter 
(Ambiontt) \z*t?>7 n > ^ U RNAi(l) Lfco U =rs * I'frf- K3-S, 3- 

AS£ 7 D pSilencer hygro, Hl-promoter (Ambion^i) £-9-7^n- — > 

RNAi (3) tU; 0 $ <b tc* 'J =f* ^ V^-f- K5-S, 5-AS*7-~- U pSilen 
cer hygro, Hl-promoter (Ambiontt) &Hf7? n - — > ^ U RNAi (5) L£ 0 £tz, 
ziy Y u — 9 — hL.X ^ pSilencer hygro Negative Control plasmid (Ambion 

ft) z&mvtzo 

[0 0 5 8] 

RNAi(l)f4, mn^3<7) 2 2 3tiLfrb 2 4 1 ftfcWW fc"t &siRNA=f y 7. Y v ? -y a > 
T'*^,o RNAi(3){4, @£»# 3 O 5 7 8fi*& 5 9 6ti:fclR»fc1-&siRNA3>.X h 9* 
~>a >-C*& 0 RNAi (5) (4, IB^IJ#-^3^ 1 2 2 4&^<b 1 2 4 2 ft** ft t -fZ siRNAn 
> ^ l-7?y3 > "Cab -So 
[0 0 5 9] 

=r** KOBB2?lJtt£lTOfc^«3t?*So 
1-S: 5* -GATCCCGTTATGAGMGTCTGACMGTTCMGAGAOT 

(BflJ** : 18) 

1-AS : 5' -AGCTTTTCCAAAAMTTATGAGMGTCTGACMGTCTCTTGMOTGTCAGAOT 

(IE^J#-^ : 1 9 ) 

3-S : 5 ' -GATCCCGATTCTTGGCTAMTCCCATTCMGAGATGGGATITAGCCM ' 

(IB^J## : 2 0 ) 

3-AS : 5' -imTTTCCAAAAAAGATTCTTGGCTAAATC^ 

(@5^iJ#^ : 2 1 ) 

5-S : 5' -GATCCCGGACATTTGMCMCAGCATTCMGAGATGCTGTOTTC ' 

(mm-^ : 2 2 ) 

5-AS I 5 ' -AGCTrTTCCAAAAMGGACATTTGMCMCAGCATCTCTTGMTGCTGTTGTTCAAATGTCCGG-3 ' 

: 2 3 ) 

^RNAi(l). RNAi (3), RNAi (5)> & <£ t^pSi lencer hygro Negative Control plasmi 
d# 4 ^ g£, 'J #7 jl * * S > (Lipofectamine: Gibco-BRLtt) £fflV>T, K-Ras-NRKM 

1 xiO^m^-zti^tiY yy^y^^i/3 >L?z 0 b7>X7x^~>3>U;ttl±, S 
JKZfti tztb, 7 (FBS) 10%tHygromycinB^400^g/ml t i ? KtnAfcD 
MEMJ&jfefcJHv*, CO2 5 %OMS|t»T^^v>f 3 7 "Ct? 2 ~ 3iEffl*&% Lfco Wife. & 

[0 0 6 0] 

RNAi (1) > RNAi (3), RNAi (5) h 9 7 a * Y £ ftfcjfflfl&jfc-J-tL-PtL 3 * n - 

(K-Ras-NRK/RNAi (l)-7, K-Ras-NRK/RNAi (l)-12, K-Ras-NRK/RNAi (D-15 ; K-R 
as-NRK/RNAi(3)-17, K-Ras-NRK/RNAi (3) -19, K-Ras-NRK/RNAi (3) -96 ; K-Ras-NRK/RNA 
i(5)-2, K-Ras-NRK/RNAi (5) -3, K-Ras-NRK/RNAi (5) -7) , pSilencer hygro Negative 
Control plasmid=S-#^Kl^ F5V^7i^F £ Htcfflffl,* 2?u-y (K-Ras-NRK/ne 
g-ls K-Ras-NRK/neg-2) MlRLtz 0 Z.Kb<D-=iy 7. Y 7 9 v a > <D Y 7 V 7 7 a 7 s y a > 
}4> M13F2StO f 3.0Rev*7'9>f v-t LTPCRT?fltBLfe (HI 2) 0 PCR<D»jK&fM±, 94"C 

2 53% (9 4*0153% 60C1t>, 7 2"Cl7» ^30tOK 7 2 "010 53% tL, 
t-vA-f^f 7?-ilSt4Takara Thermal Cycler SP (SiMtt^tt) *JBv»7fco 

[0 0 6 1 ] 
(77^-^) 
M13F I 5* - GTTTTCCCAGTCACGAC-3 ' (IS^J#-^ 12 4) 
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3.0Rev: 5' -GAGTTAGCTCACTCATTAGGC-3' (SS^J##:2 5) 

fc, RNAi(l)-(3)& h7^7x? h $tt^K-Ras-NRK*fflHS^#5fttfcO^^L. pSilence 
r hygro Negative"! > Fn-;i/y7^5 F^7>^7x^ h £ tt/iK-Ras-NRKUJf&ti 

[0 0 6 2] 

1/ - *r ItS 6 cm<7)^*Jl £ A*LT H * , ^ _t Ksj^O. 3% t FBS10% £ # ^ fiDMEMlgm 
tcjgfllLfcJfflflaSr, **JDl— «t^*:»)0«lll&*»*flE3& , l . 5 X10 4 1@^^^> J: 9 KM 
LTto 3fev»*C, CO2 5%<DmmW%T, 3 7m*L> «=rn--offim«r3ilW^t> 

N -?-<7)3llI^+/- s F^I0TOmM (s.e.m.) iH4i:^Lfc, K-Ras-NRKIBSS 
i3 «£ tfpSilencer hygro Negative^ > h u — )V?<?K $ K (neg-1 1 neg-2) ^)}-7>^7 
i^'>3>"t?{±, ^<oan--WI5)W RNAi(l)-(5)<Z> h 5V77x^ *> a 
man-- 3Bjfcj&n*93 KttHWI S *ifz 0 
[0 0 6 3] 

S^K, K-Ras-NRK/neg- 1 (neg-1) , K-Ras-NRK/RNAi (1) -7 (i(l)-7) , K-Ras-NRK/RNA 
i(3)-19 (i(3)-19) , ^OT-Ras-NRK/itt)-? (i(5)-7) ©4MBfi*, IgML^fclO 4 -®-? 
^ifirf L, 5%C0 2 #&T\ (DMEMx FBS(10%)) f "C 6 B 

K-Ras-NRK/RNAi (1) -7, K-Ras-NRK/RNAi (3) 19> S-l^K-Ras-NRK/RNAi (5)-70#^fl&fi 
. *#J&*-C*Ji*i** t ijt^Lfe**^ *tJ8lWfc, K-Ras-NWrtf5g-ltN4JtJM#3&*W:*l 

[«$] 5 ] 

[0 0 6 4] 

Noxiatte"f-**3 ~ Ki-*NADPHBR<fc:»3S t £ £ * -/t- * * ~> K^OfllS 
-£3&lB#e>»±* £&£4tlta;a s lji¥-*'* K K *5 » t S Noxl <D'®M £ W 

X-mfcLtzo *$*1MMXl±, NBT(Nitroblue Tetrazolium)*H#fKSuh'b ©"*rfe*fflv^ ( 
1) o NBT0.25%£-£tr^>':J'* (Hanks) »«L0.2mlK, fettmit & Mflrf & @£Sf 

„ 2xio 5 i«ml3 7r-e8^ra^sL^o «fca$*t^aiiiia*®aK*^"e«*«i 

U 'J v > 0 . 5ml fc tin £ Xvjmk L , 510nm £ It £ %3fcJg & ifl95£ L TNBTO * 
Lfc (extinction coefficient of 11, 000/M/cm) 0 %biltz7*- 9 14 , 0 6^30 
co+/— s.e.m. "Ct^L/wo 
[0 0 6 5] 

fE*Wr£>tt*> K-Ras-NRKiS «t t>TC-Ras-NRK/neg-Hi, NBT<7)®7G£if tD$-^ £*Ui* 
-^-***s Ky7,A^-t£Mi:<l; »K NRKfc Jfc8cLPl#£ *t£o ttJHWte, K-Ras-NRK 
/RNAi(l)-7, K-Ras-NRK/RNAi (3) -19, K-Ras-NRK/RNAi (5) -7 14, K-Ras# ? A/itfS?-OR0S£. 
mMM.W&tmsmifol'^frtXi&TZ^ (0 6) > Noxlrt*, 3£^#lRas5£«S£&MK 
istf&. x-^-**^ K&a£©-h#»cH#-J-* C fc**^$*Lfe 0 

[ftftfcffi 6 ] 
[0 0 6 6] 

RNAi(l), RNAi (3), RNAi (5) K £ & , Noxlf&a<^«^OfllB 

#§£0J#ibf4, RNAi(l), RNAi (3), RNAi (5) J: *) Noxl#&3i«4?-t * CI fc SrfltK-t & 
tztb, %.<D^M-em%r*ft^tZo -T^t>*>, GFP-ratNoxlO|&?gtc*tt*RNAi(l)> RNAi (3 
K RNAi(5)0|5&#^*«:fF#i-r*^ie)lw, GFP-ratNoxl^, RNAi(l)-(5)^-tt-rtLi: t is K 

, *h7>^7x^y 3 yu mm 2 bmUK'f a; 7*n?N >ym%r*ft^fco 0 

77£<0^*;W;:/j^;h.£ i 9 ^> ^JB S GFP t ratNoxlOM^-* 0 V ^ ^f- K*«jg^ $ tt 
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tzZt, 't LTRNAi (l) N RNAi(3K RNAi (5) (D^Wt, £ fih (D^t * KG 
FP-ratNoxlife^S6KO^S*aix4C:t«:We>*»CL^o Hi 7 A/fc*J»t 

SGFP-Noxl05&a»i. SbGFP#b#&ffl v»fc>f A //Dyr^ > J: «5 JgiWKftfeUsfe 
fc^-e^*), 0 7£^)^°^;K^|[^li > 7 >^ 7 x y a > LM©f (^g) £^LT 
v>4 0 RNAidK RNAi(5)ti> 9 y Y ONoxlfc * -y y h t Ltv^ 0 HI7;£ 

0^*;i/tra#0^*fflv*T, RNAiQK RNAi(5)75 ? t h ONoxlfcttHWI Lfcv> % 1"&;b*> 

[0 0 6 7] 

rt&tetfJNoxKOmRNAS&Sa*, K-Ras-NRK/RNAi (l) -7, K-Ras-NRK/RNAi (1) -12, K-R 
as-NRK/RNAi(3)-19, K-Ras-NRK/RNAi (3) -96. K-Ras-NRK/RNAi (5) -2, K-Ras-NRK/RNAi (5) - 
7<D&MMl~i5^Xs K-Ras-NRK, R OTt-Ras-NRK/neg-l K Jt-<T5g^ tetflHW £ iiX^& <L 
*s RT-PCRK «£ «J -V^LtZo 8 e 

[0 0 6 8] 

$mm 6 T«ffl v> fcpcRfli y 7 w - ^ga^ij 

7*7-K7"7^v-: 5' -ATGGGAAACTGGCTGGTTA-3 ' (JSM%^r : 26) 
'J^-^y^-^v- : 5' -TCAGMCGTTTCTTTGTTGAA-3 ' (SS^J#-^ 12 7) 

[kteffl 7 ] 
[0 0 6 9] 

siRNAtc i 19 — JKWltO $ ftfcNoxl £ ^iMiiS fflUfe^Of^ 
K-Ras-NRK/RNAi (1) -7, K-Ras-NRK/RNAi (5) -7K, HJffetffl 4 RJ— o TpEGFP-Cl 
(GFP) „ pEGFP-humanNoxl (GFP-Noxl) **ti*?tl f7>^7x^hU #t6&#!) 6 ITO 
<7>#ftlc«fc *)4 AyyuyrJ yfLtz (H 9) a *it«6, H7tO^^UJ: 
•9 RNAi(l)*3 £Vmki(5)i±i?*>h i> hNoxlO*a*«HWI U4v> 0 ^Vtzib, K-Ras- 
NRK/RNAi (1) -7, K-Ras-NRK/RNAi (5) -7» KpEGFP-humanNoxl S:h5>^7x^MTt 
, itL**siRNA^J:oT^ftU$tLSi t{±*v> 0 
[0 0 7 0] 

Ull 0 KTfiLtzZ 3 ) K-Ras-NRK/RNAi ( 1) -7 ^ ^ h n - ;V ^ ? ? - £ A*L7t &7 (i 
(D-7+GFP) -etisiRNA^ftl^T-^-fMtiH^F/f^ pEGFP-humanNoxl £ h 9 7 a ^ 
h -f * C: J; K) (i (l)-7+GFP-Noxl-3) > ^UMi, M<7)K-Ras-NRKaj&fcli£v*H:bcO 
(HI 0) o 

[0 0 7 1 ] 

^JfeflU fc|Bp£ftK i^it^fflH-et, K-Ras-NRK/RNAi (1) -7 K3> hn-;M^ 
£A*L*:*>0 (GFP-59) ^K-Ras-NRK/RNAi (5) -7 £ a > h n-;l/^^ * - £ <£> (G 

FP-78) CJfc'*, K-Ras-NRK/RNAi (D-7tCpEGFP-humanNoxl*XtL/w^O (GFP-Noxl-3) -^K 
-Ras->IRK/RNAi(5)-7^pEGFP-humanNoxl : S:A^^^O (GFP-Noxl-11) t?tt, iifltW < & 
viz (Hill) o ttz, ftffiflM fcHtt©*c*351&»Ty *>fCi, K-Ras-NRK/RNAi (1)- 
7Ka>hn-^^^-tAil^40 (i(l)-7+GFP-59, i (D-7+GFP-60) K < K 
-Ras-NRK/RNAi(l)-7^pEGFP-humanNoxl : !-AtL/i^O (GFP-Noxl-2. GFP-Noxl-3) tSi, 

bt(DK-teis-imMM£mmmt^3u--fcj&jpm&viz (mi2) 0 

[£Jfe« 8 ] 
[0 0 7 2 ] 

^^mas^^R^m^Mi-^Noxia^o^mo^ 

NoxlOBMfcffl-?** y7x-l/V3- M. (Diphenylene iodonium: DPI)*ffiV^ 

-<tz 0 ir^t>%, K-Ras-NRRffllfc. RVMKM®.*^ DPI20^MX»4PD98059 30// M«r^tfJ§ 

«i*-e, C02 5»sr^oaiiHsi%T^*v>r3 7tt-^it, j&mmt*MmLizo m 
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1 3 fcfflfl&^J&*lB»Lfc^£*73H-o . 
[0 0 7 3] 

B9 1 3 fcmir X o K-Ras-NRK,fBM . 77^ >^^Ra*#J"C**DPI, Xtijfim 
ttMn-T*.*n'i'7s : r4 >(n-acetyl cysteine) 1 OmM (t'-^^^-T) *^ -WfelL 

1 3 K^"t i ? K, PD98059^M$ tL/cK-Ras-NRKa^^^V^-C *> , i <D «fc o *fl<7)^ 
fb&*ttffc$*Lfco LfctfoT. Noxl«te^3&pc5±#3&*, Ras-MAPKK-MAPKJgS&K J:*^ 
|g»RasO^R<ESMEji CMt^^. d t £ fit: 0 
[*JSfll 9 ] 
[0 0 7 4] 

K-Ras-NRK/neg-1 > K-Ras-NRK/RNAi (1) -7, K-Ras-NRK/RNAi (1) -12, K-Ras-NRK/RNAi (3)- 
19, K-Ras-NRK/RNAi (3) -96$3 «£ t/^-Ras-NRK/RNAi (5) -2 % $£HlJl&v *j 7* L. ffi«5£ 

Nu/Nu) ©&TK*MiLfc 0 Kv>^oM*^«rl*-^IBICtt«5ll*L 

-t±JS«^#:m-Cab«9, ll<7)^-tt, s.e.m. * fc^Sfcttttfll Lfc^v 

[0 0 7 5] 

H 1 4 ? K-Ras-NRK/neg-Hi, 2 »W&rt fcf§5fcfcM**5BJjfcL;fco 

fti:, K-Ras-NRK/RNAi (1) -7, K-Ras-NRK/RNAi (1) -12. K-Ras-NRK/RNAi (3) -19, K-Ras-NRK 
/RNAi(3)-96li, M&<0*ampm L < PPx. «b *LT v>/c 0 ffiftfl «fc «5 ifcit»3fc a t > K 

-Ras-NRK/neg-lT^ $ tLfcfltfctt, JfiLWrt^fln LTvfc, CfLtt, NoxlitftW, JfiLW 
rt^iimH^*^4i^lcJ:*jfd.Wff^*BI^*™tet-l!cLTV>-&(l) 0 Sfc, K-R 
as-NRK/RNAi(l)-7, K-Ras-NRK/RNAi (l) -12. K-Ras-NRK/RNAi (3) -19. K-Ras-NRK/RNAi (3)- 

[0 0 7 6] 

APKK-MAPK^j^=Sr^LT±#$^r. Noxli»£iP05&3Bl±, &Rasfc J: &*BI&<BJ&JME 

&RasfcJ:3 3&RteSlfc*5V»-<\ Noxl^'J K**V V^;V3^Pt Lt^i 

[0 0 7 7] 

Gp91phox<7)^^-n ^-e^^Nox-7 r 3 V WC* KNoxl~5ii, ^^ASffllfe*' |W]5e£ 
(l&£>*5-9) o **Le> Noxiaf^^iimS^d^.TO^^^it^t- J;^>, fl« 

4E$iifc->^-*-/i/*#4H-a, ■miaa«<fc»**3- KLTv>a;£-e#*T*>ao 

m *BMir & f&tt fc #Jt"T -5> t (7) , NoxlS^T-^. <£> # V ^ K f±. # > iifi 1 * 
[0 0 7 8] 

(K?!)*^ : 1 ) H hNoxljtfS^-^^^^tL^mRNAXiicDNAO^ * V*?- KR?!)*^ 
"To 

VBMtt : 2) hNoxliHS^M- KSfifctf 1 ; KOT^ySUBJiJSrfto 
_(1B?0## : 3 ) 7^ Noxl iHs^ <b te¥ $ *L7tmRNA3U±cDNAO * * V * f - KE?!) * 

(1B^J#-^ : 4 ) 7^1- Noxlitfc^ a - K $ # U ^ "f* K <7) T 5 J WWM 
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[0 0 7 9] 

(e^jm- : 7 ) t h maxima v * 7 - n «t v 

(@E^iJ#-t : 9 ) ONoxlitfS?- & V 7 * * 'f A £4 ft ?K V ^ 7 - -eStttRlS <fc »J 

(E?!)#-f- : 1 0) hNoxia^tC^-r^siRNAO^IfeSS^JSr^-ro 
[0 0 8 0] 

(ffi^i*-^ : 1 1 ) *5&9i©fc hNoxiat^^Jt-r^siRNAottafeiayiji^-ro 

(E?iJ#^ : 1 2) *mW<D? v hNoxljfiE^ lC«-r«2)siRNAW^»SS^J*^i-o 
(BByiJS-f- : 1 3) *&W<D7 <? Yttoxmfc=?-Ktt-fZ>siMh<Di&mmm*7F-fo 
(BBy»J#-§- : 1 4) *5|lj?0 5 y hNoxlitCTKl^i-SsiRNAOJfiJfeE^JSr^i-o 

(SB?ij#-t : i 5 ) Idfetfji k*jv>t\ Noxi^^o^-te^, >; r^^>f Ajeiw^u 

[0 0 8 1 ] 

(EJiJf^: 16) iI^n:^v^T, Noxl©M©ti$r> 'J7;^^A^ifi9^U 

(E?iJ#-^:i7) MMMlKiS^X, UoxKng-mv^MZ, 'J7^^-fAgItt#'J 
^ 9 - «fc 19 ^tBi" & tztb KM ^ fcTaqlianMGB ^n-^^Utf KSB^IJ^ 

(E^js-f-: 1 8) $mw4\z*5\,*x, ^m^masmtti-xz^MmmzM-rz, n 

oxlitfc^- O M * fl^ S * fcffl v» s im a ^ * h 9 * -> a > * a * U =f * * V 
(E£iJ#-£: 1 9) H»J4 ^v^T, Sfe^HRasafeT-t'iS^KteJft^Jti-*. N 

(E3*J#-§-: 2 0) »4Ci5^T, £&£SRas^^KJ:*^JME&fc#-**, N 
[0 0 8 2] 

K©j?^vtf KE?iJ-e**o 
(E^!l#-t : 2 2 ) Hifetf!) 4 & v> T . ^^URas^fS^ MM$m KM?*, N 

(E?IJ#-§- I 2 4 ) g&ffiffi 4 H*3tt&x NoxliHS^-twSt-^-SsiRNAOa h 7 * v a 

(E?iJ#-§- : 2 5 ) £Jfcft| 4 K33lf&, Noxlitfc?- SsiRNAO 3 f^va 
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trib o 

10 0 8 3] 

(Effltt : 2 6) #ys$)6 h£v>t, tioxmm<D&'J?*ifeM-t ztztbizm^fcy * v 

(@S?iJ#-t : 2 7) ld&®)6 Ki3V>-C, NoxlHiSO»^«:aB-t*^:i6^ffiv>feU^- 

[0 0 8 4] 

(##*$£) 

1. Suh, Y-A, et al. Nature 401, 79-82 (1999) 

2. Arnold, R. S. et al. Proc. Natl. Acad. Sci. USA. 98, 5550-5555 (2001) 

3. Arbiser, J. L. et al. Proc. Natl. Acad. Sci. USA. 99, 715-720 (2001) 

4. Lassegue B. et al. Circ. Res. 88, 888-894 (2001) 

5. Lambeth, J. D. , Dheng, G. , Arnold, R. S. & Edens, W. A. TIBS. 25, 
459-461 (2000) 

6. Royer-Pokora, B. et al. Nature 322, 32-38 (1986) 

7. Kikuchi, H. , Hikage, M. , Miyashita, H. & Fulumoto, M. Gene 269, 131-140 
(2001) 

[0 0 8 5] 

[mi] hi (a)i±, mmm 1 Mita v t^za A^mm^v * 

£*)Mitt%m<DMffi*ft^tz^Z7F-??'y7X-$>Z>o HI 1 (bK (c^O^d) (i 

m*ft\<^ Noxiconn^^mL^^^^i-o 

[d 2] H2&. mMM4 t,Z&^X, RNAi (l)> RNAi(3K RNAi (5) *WWi&}l<Z h y > 
7syx->? h£*Lfc*ffl« ^S^m^^m*. M13FSLtF3.0Rev^y9-f v- 

t l xpcRT-m^ t tz m^itKt x $> & <, 

[1^3] urn*. mfoMAK&vz, iioximtt*m^i-&mm<Di&Wi<Dmt*}k%i 
Ltzwm*7F-to 

[in 4] H4(i, «^i4 k&^x, mmvi&mnm*, j£.mmtf®i<7>%immK x 
lom^ztztb, yy h t tf-mmz&\*XKzntzmmw<D&M&fcMfflMmm*®] 

[HI 5] @5tt, HWJ4 K£V*T, K-Ras-NRK/neg-1 (neg-l) . K-Ras-NRK/RNAi (1 
)-7 (i(l)-7) , K-Ras-NRK/RNAi (3) -19 (i(3)-19) , ^.t^K-Ras-NRK/RNAi (5)-7 (i(5 

)-7) <D&mm,(DWL*WL®.fei&*x^m\^fz, ^(Dnm^m^^-r^^yxhho 

[HI 6] H6ti, Sy&flfl 5 K£v>T, $kWZixtzMm*'ftmkL, 510xwK&VZ>®. 

[HI 7] mat, mMW6K#^X, GFPtratNoxlcOli^^V^T'f- h^m^f^tz 
CLfc, ^LTRNAi(l), RNAi (3K RNAi (5) 0&|&5iJ±> -*Lf><0^* * -coi^lft 
HGFP-ratNoxlM^6K^M*?|Jx.^ii:(^N 0 ^;v). f fc^RNAi n 
h(iJie*J®^^i-^,#Mtt^v^i: (£;**;i/) i^-tVy yX$>Z>t 

[HI 8] H8li, HMfll 6 KiS^T, |*j£t£?> Noxl <7)mRNAf&i!^ ##fflJ&Ki3V^-C 
. K-Ras-NRK, RTM-Ras-mK/neg-mik^XWfflZthX^Z Cl t RT-PCRK J: <9 It 

lm 9 ] H 9 ii. »#!l 7 Ki3^-C, ^ffi L^siRNA^GFP, t tz liGFP - humanNoxlO 
I§SI£»JL&V>.I2:£, #£ifc#!l 6 2: IWI^O^ftK J: 19 A y 7*n y x 
hfrci *)mL?zi$LX$>& 0 

[Hi 0] HI Oti, H;6t#) 7 KiSV^T, siRNA K. X «9 — SJJpf lj $ tL/c Noxl StEPS 
t^it K «t &,«^Of£#£K-Ras-NRK ffl&<nWK$Ltt>K «t 19 
[Bill HUB, siRNA Hi fj — JKJfllW $ fiiz Noxl £IHt§"f"S itCi &$BJ3& 
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SEQUENCE LISTING 
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<110> Kureha Chemical Industry Company, Limited 
KAMATA, Tom 
MITSUSHITA, Junya 

<120> Antibodies to Noxl polypeptide, method for the detection of cancer using 
Noxl gene and method for screening substances suppressing cancer growth 

<130> 0701012001 
<160> 27 

<170> Patentln version 3. 1 

<210> 1 

<211> 1734 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (71).. (1618) 

<223> Human Noxl polypeptide of SEQ NO: 2 



tBSEJjf 2004-3081626 
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<400> 1 

ggacctctcc agaatccgga ttgctgaatc ttccctgttg cctagaaggg ctccaaacca 60 

cctcttgaca atg gga aac tgg gtg gtt aac cac tgg ttt tea gtt ttg 109 
Met Gly Asn Trp Val Val Asn His Trp Phe Ser Val Leu 
1 5 10 

ttt ctg gtt gtt tgg tta ggg ctg aat gtt ttc ctg ttt gtg gat gec 157 
Phe Leu Val Val Trp Leu Gly Leu Asn Val Phe Leu Phe Val Asp Ala 
15 20 25 

ttc ctg aaa tat gag aag gec gac aaa tac tac tac aca aga aaa ate 205 
Phe Leu Lys Tyr Glu Lys Ala Asp Lys Tyr Tyr Tyr Thr Arg Lys He 
30 35 40 45 

ctt ggg tea aca ttg gee tgt gec cga gcg tct get etc tgc ttg aat 253 
Leu Gly Ser Thr Leu Ala Cys Ala Arg Ala Ser Ala Leu Cys Leu Asn 
50 55 60 

ttt aac age acg ctg ate ctg ctt cct gtg tgt cgc aat ctg ctg tec 301 
Phe Asn Ser Thr Leu He Leu Leu Pro Val Cys Arg Asn Leu Leu Ser 
65 70 75 

ttc ctg agg ggc ace tgc tea ttt tgc age cgc aca ctg aga aag caa 349 
Phe Leu Arg Gly Thr Cys Ser Phe Cys Ser Arg Thr Leu Arg Lys Gin 
80 85 90 

ttg gat cac aac etc ace ttc cac aag ctg gtg gec tat atg ate tgc 397 
Leu Asp His Asn Leu Thr Phe His Lys Leu Val Ala Tyr Met He Cys 
95 100 105 

eta cat aca get att cac ate att gca cac ctg ttt aac ttt gac tgc 445 
Leu His Thr Ala He His He He Ala His Leu Phe Asn Phe Asp Cys 
110 115 120 125 

tat age aga age cga cag gee aca gat ggc tec ctt gec tec att etc 493 
Tyr Ser Arg Ser Arg Gin Ala Thr Asp Gly Ser Leu Ala Ser He Leu 
130 135 140 

tec age eta tct cat gat gag aaa aag ggg ggt tct tgg eta aat ccc 541 
Ser Ser Leu Ser His Asp Glu Lys Lys Gly Gly Ser Trp Leu Asn Pro 
145 150 155 

ate cag tec cga aac acg aca gtg gag tat gtg aca ttc ace age att 589 
He Gin Ser Arg Asn Thr Thr Val Glu Tyr Val Thr Phe Thr Ser He 
160 165 170 

get ggt etc act gga gtg ate atg aca ata gee ttg att etc atg gta 637 
Ala Gly Leu Thr Gly Val He Met Thr He Ala Leu He Leu Met Val 
175 180 185 

ffi|E# 2004-3081626 
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act tea get act gag ttc ate egg agg agt tat ttt gaa gtc ttc tgg 685 
Thr Ser Ala Thr Glu Phe He Arg Arg Ser Tyr Phe Glu Val Phe Trp 
190 195 200 205 

tat act cac cac ctt ttt ate ttc tat ate ctt ggc tta ggg att cac 733 
Tyr Thr His His Leu Phe He Phe Tyr He Leu Gly Leu Gly He His 
210 215 220 

ggc att ggt gga att gtc egg ggt caa aca gag gag age atg aat gag 781 
Gly He Gly Gly He Val Arg Gly Gin Thr Glu Glu Ser Met Asn Glu 
225 230 235 

agt cat cct cgc aag tgt gca gag tct ttt gag atg tgg gat gat cgt 829 
Ser His Pro Arg Lys Cys Ala Glu Ser Phe Glu Met Trp Asp Asp Arg 
240 245 250 

gac tec cac tgt agg cgc cct aag ttt gaa ggg cat ccc cct gag tct 877 
Asp Ser His Cys Arg Arg Pro Lys Phe Glu Gly His Pro Pro Glu Ser 
255 260 265 

tgg aag tgg ate ctt gca ccg gtc att ctt tat ate tgt gaa agg ate 925 
Trp Lys Trp He Leu Ala Pro Val He Leu Tyr He Cys Glu Arg He 
270 275 280 285 

etc egg ttt tac cgc tec cag cag aag gtt gtg att ace aag gtt gtt 973 
Leu Arg Phe Tyr Arg Ser Gin Gin Lys Val Val He Thr Lys Val Val 
290 295 300 

atg cac cca tec aaa gtt ttg gaa ttg cag atg aac aag cgt ggc ttc 1021 
Met His Pro Ser Lys Val Leu Glu Leu Gin Met Asn Lys Arg Gly Phe 
305 310 315 

age atg gaa gtg ggg cag tat ate ttt gtt aat tgc ccc tea ate tct 1069 
Ser Met Glu Val Gly Gin Tyr He Phe Val Asn Cys Pro Ser He Ser 
320 325 330 

etc ctg gaa tgg cat cct ttt act ttg acc tct get cca gag gaa gat 1117 
Leu Leu Glu Trp His Pro Phe Thr Leu Thr Ser Ala Pro Glu Glu Asp 
335 340 345 

ttc ttc tec att cat ate cga gca gca ggg gac tgg aca gaa aat etc 1165 
Phe Phe Ser He His He Arg Ala Ala Gly Asp Trp Thr Glu Asn Leu 
350 355 360 365 

ata agg get ttc gaa caa caa tat tea cca att ccc agg att gaa gtg 1213 
He Arg Ala Phe Glu Gin Gin Tyr Ser Pro He Pro Arg He Glu Val 
370 375 380 

gat ggt ccc ttt ggc aca gee agt gag gat gtt ttc cag tat gaa gtg 1261 

mfE# 2004-3081626 
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Asp Gly Pro Phe Gly Thr Ala Ser Glu Asp Val Phe Gin Tyr Glu Val 
385 390 395 

get gtg ctg gtt gga gca gga att ggg gtc acc ccc ttt get tct ate 1309 
Ala Val Leu Val Gly Ala Gly He Gly Val Thr Pro Phe Ala Ser He 
400 405 410 

ttg aaa tec ate tgg tac aaa ttc cag tgt gca gac cac aac etc aaa 1357 
Leu Lys Ser He Trp Tyr Lys Phe Gin Cys Ala Asp His Asn Leu Lys 
415 420 425 

aca aaa aag gtt ggt cat gca gca tta aac ttt gac aag gec act gac 1405 
Thr Lys Lys Val Gly His Ala Ala Leu Asn Phe Asp Lys Ala Thr Asp 
430 435 440 445 

ate gtg aca ggt ctg aaa cag aaa acc tec ttt ggg aga cca atg tgg 1453 
He Val Thr Gly Leu Lys Gin Lys Thr Ser Phe Gly Arg Pro Met Trp 
450 455 460 

gac aat gag ttt tct aca ata get acc tec cac ccc aag tct gta gtg 1501 
Asp Asn Glu Phe Ser Thr He Ala Thr Ser His Pro Lys Ser Val Val 
465 470 475 

gga gtt ttc tta tgt ggc cct egg act ttg gca aag age ctg cgc aaa 1549 
Gly Val Phe Leu Cys Gly Pro Arg Thr Leu Ala Lys Ser Leu Arg Lys 
480 485 490 

tgc tgt cac cga tat tec agt ctg gat cct aga aag gtt caa ttc tac 1597 
Cys Cys His Arg Tyr Ser Ser Leu Asp Pro Arg Lys Val Gin Phe Tyr 
495 500 505 

ttc aac aaa gaa aat ttt tga gttataggaa taaggacggt aatctgeatt 1648 
Phe Asn Lys Glu Asn Phe 
510 515 

ttgtctcttt gtatcttcag taatttactt ggtctegtea ggtttgagca gtcactttag 1708 
gataagaatg tgcctctcaa gecttg 1734 



<210> 2 

<211> 515 

<212> PRT 

<213> Homo sapiens 
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<400> 2 

Met Gly Asn Trp Val Val Asn His Trp Phe Ser Val Leu Phe Leu Val 
15 10 15 



Val Trp Leu Gly Leu Asn Val Phe Leu Phe Val Asp Ala Phe Leu Lys 
20 25 30 



Tyr Glu Lys Ala Asp Lys Tyr Tyr Tyr Thr Arg Lys He Leu Gly Ser 
35 40 45 



Thr Leu Ala Cys Ala Arg Ala Ser Ala Leu Cys Leu Asn Phe Asn Ser 
50 55 60 



Thr Leu He Leu Leu Pro Val Cys Arg Asn Leu Leu Ser Phe Leu Arg 
65 70 75 80 



Gly Thr Cys Ser Phe Cys Ser Arg Thr Leu Arg Lys Gin Leu Asp His 
85 90 95 



Asn Leu Thr Phe His Lys Leu Val Ala Tyr Met He Cys Leu His Thr 
100 105 110 



Ala He His He He Ala His Leu Phe Asn Phe Asp Cys Tyr Ser Arg 
115 120 125 



Ser Arg Gin Ala Thr Asp Gly Ser Leu Ala Ser He Leu Ser Ser Leu 
130 135 140 



Ser His Asp Glu Lys Lys Gly Gly Ser Trp Leu Asn Pro He Gin Ser 
145 150 155 160 



Arg Asn Thr Thr Val Glu Tyr Val Thr Phe Thr Ser He Ala Gly Leu 
165 170 175 



Thr Gly Val He Met Thr He Ala Leu He Leu Met Val Thr Ser Ala 
180 185 190 
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Thr Glu Phe He Arg Arg Ser Tyr Phe Glu Val Phe Trp Tyr Thr His 
195 200 205 



His Leu Phe He Phe Tyr He Leu Gly Leu Gly He His Gly He Gly 
210 215 220 



Gly He Val Arg Gly Gin Thr Glu Glu Ser Met Asn Glu Ser His Pro 
225 230 235 240 



Arg Lys Cys Ala Glu Ser Phe Glu Met Trp Asp Asp Arg Asp Ser His 
245 250 255 



Cys Arg Arg Pro Lys Phe Glu Gly His Pro Pro Glu Ser Trp Lys Trp 
260 265 270 



He Leu Ala Pro Val He Leu Tyr He Cys Glu Arg He Leu Arg Phe 
275 280 285 



Tyr Arg Ser Gin Gin Lys Val Val He Thr Lys Val Val Met His Pro 
290 295 300 



Ser Lys Val Leu Glu Leu Gin Met Asn Lys Arg Gly Phe Ser Met Glu 
305 310 315 320 



Val Gly Gin Tyr He Phe Val Asn Cys Pro Ser He Ser Leu Leu Glu 
325 330 335 



Trp His Pro Phe Thr Leu Thr Ser Ala Pro Glu Glu Asp Phe Phe Ser 
340 345 350 



He His He Arg Ala Ala Gly Asp Trp Thr Glu Asn Leu He Arg Ala 
355 360 365 



Phe Glu Gin Gin Tyr Ser Pro He Pro Arg He Glu Val Asp Gly Pro 
370 375 380 



Phe Gly Thr Ala Ser Glu Asp Val Phe Gin Tyr Glu Val Ala Val Leu 
385 390 395 400 

ffiiE# 2004-3081626 
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Val Gly Ala Gly He Giy Val Thr Pro Phe Ala Ser He Leu Lys Ser 
405 410 415 

He Trp Tyr Lys Phe Gin Cys Ala Asp His Asn Leu Lys Thr Lys Lys 
420 425 430 

Val Gly His Ala Ala Leu Asn Phe Asp Lys Ala Thr Asp He Val Thr 
435 440 445 

Gly Leu Lys Gin Lys Thr Ser Phe Gly Arg Pro Met Trp Asp Asn Glu 
450 455 460 

Phe Ser Thr He Ala Thr Ser His Pro Lys Ser Val Val Gly Val Phe 
465 470 475 480 

Leu Cys Gly Pro Arg Thr Leu Ala Lys Ser Leu Arg Lys Cys Cys His 
485 490 495 

Arg Tyr Ser Ser Leu Asp Pro Arg Lys Val Gin Phe Tyr Phe Asn Lys 
500 505 510 

Glu Asn Phe 
515 

<210> 3 
<211> 2577 
<212> DNA 

<213> Rattus norvegicus 
<220> 

<221> CDS 

<222> (128).. (1819) 
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<400> 3 

ttctgagtag gtgtgcattt gagtgtcata aagacatata tcttgagcta gacagaagtt 60 

cctatcctga aggatcccat cagagaaacc agattgctcc taagaggctc cagacctcca 120 

tttgaca atg gga aac tgg ctg gtt aac cac tgg etc tea gtt ttg ttt 169 
Met Gly Asn Trp Leu Val Asn His Trp Leu Ser Val Leu Phe 
1 5 10 

ctg gtt tct tgg ttg ggg ctg aac att ttt ctg ttt gtg tac gtc ttc 217 
Leu Val Ser Trp Leu Gly Leu Asn He Phe Leu Phe Val Tyr Val Phe 
15 20 25 30 

ctg aat tat gag aag tct gac aag tac tat tac acg aga gaa att etc 265 
Leu Asn Tyr Glu Lys Ser Asp Lys Tyr Tyr Tyr Thr Arg Glu He Leu 
35 40 45 

gga act gec ttg gec ttg gec aga gca tct get ttg tgc ctg aat ttt 313 
Gly Thr Ala Leu Ala Leu Ala Arg Ala Ser Ala Leu Cys Leu Asn Phe 
50 55 60 

aac age atg gtg ate ctg att cct gtg tgt cga aat ctg etc tec ttc 361 
Asn Ser Met Val He Leu He Pro Val Cys Arg Asn Leu Leu Ser Phe 
65 70 75 

ctg agg ggc acc tgc tea ttt tgc aac cac acg ctg aga aag cca ttg 409 
Leu Arg Gly Thr Cys Ser Phe Cys Asn His Thr Leu Arg Lys Pro Leu 
80 85 90 

gat cac aac etc acc ttc cat aag ctg gtg gca tat atg ate tgc ata 457 
Asp His Asn Leu Thr Phe His Lys Leu Val Ala Tyr Met He Cys He 
95 100 105 110 

ttc aca get att cat ate att gca cat eta ttt aac ttt gaa cgc tac 505 
Phe Thr Ala He His He He Ala His Leu Phe Asn Phe Glu Arg Tyr 
115 120 125 

agt aga age caa cag gec atg gat gga tct ctt gec tct gtt etc tec 553 
Ser Arg Ser Gin Gin Ala Met Asp Gly Ser Leu Ala Ser Val Leu Ser 
130 135 140 

age eta ttc cat ccc gag aaa gaa gat tct tgg eta aat ccc ate cag 601 
Ser Leu Phe His Pro Glu Lys Glu Asp Ser Trp Leu Asn Pro He Gin 
145 150 155 

tct cca aac gtg aca gtg atg tat gca gca ttt acc agt att get ggc 649 

aiiE# 2004-3081626 
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Ser Pro Asn Val Thr Val Met Tyr Ala Ala Phe Thr Ser He Ala Gly 
160 165 170 

ctt act gga gtg gtc gcc act gtg get ttg gtt etc atg gta act tea 697 
Leu Thr Gly Val Val Ala Thr Val Ala Leu Val Leu Met Val Thr Ser 
175 180 185 190 

get atg gag ttt ate cgc agg aat tat ttt gag etc ttc tgg tat aca 745 
Ala Met Glu Phe He Arg Arg Asn Tyr Phe Glu Leu Phe Trp Tyr Thr 
195 200 205 

cat cac ctt ttc ate ate tat ate ate tgc tta ggg ate cat ggc ctg 793 
His His Leu Phe lie He Tyr He He Cys Leu Gly He His Gly Leu 
210 215 220 

ggg ggg att gtc egg ggt caa aca gaa gag age atg agt gaa agt cat 841 
Gly Gly He Val Arg Gly Gin Thr Glu Glu Ser Met Ser Glu Ser His 
225 230 235 

ccc cgc aac tgt tea tac tct ttc cac gag tgg gat aag tat gaa agg 889 
Pro Arg Asn Cys Ser Tyr Ser Phe His Glu Trp Asp Lys Tyr Glu Arg 
240 245 250 

agt tgc agg agt cct cat ttt gtg ggg caa ccc cct gag tct tgg aag 937 
Ser Cys Arg Ser Pro His Phe Val Gly Gin Pro Pro Glu Ser Trp Lys 
255 260 265 270 

tgg ate etc gcg ccg att get ttt tat ate ttt gaa agg ate ctt cgc 985 
Trp He Leu Ala Pro He Ala Phe Tyr lie Phe Glu Arg He Leu Arg 
275 280 285 

ttt tat cgc tec egg cag aag gtc gtg att acc aag gtt gtc atg cac 1033 
Phe Tyr Arg Ser Arg Gin Lys Val Val He Thr Lys Val Val Met His 
290 295 300 

cca tgt aaa gtt ttg gaa ttg cag atg agg aag egg ggc ttt act atg 1081 
Pro Cys Lys Val Leu Glu Leu Gin Met Arg Lys Arg Gly Phe Thr Met 
305 310 315 

gga ata gga cag tat ata ttc gta aat tgc ccc teg att tec ttc ctg 1129 
Gly He Gly Gin Tyr He Phe Val Asn Cys Pro Ser He Ser Phe Leu 
320 325 330 

gaa tgg cat ccc ttt act ctg acc tct get cca gag gaa gaa ttt ttc 1177 
Glu Trp His Pro Phe Thr Leu Thr Ser Ala Pro Glu Glu Glu Phe Phe 
335 340 345 350 

tec att cat att cga gca gca ggg gac tgg aca gaa aat etc ata agg 1225 
Ser lie His He Arg Ala Ala Gly Asp Trp Thr Glu Asn Leu He Arg 
355 360 365 

ffiiE#2 004-3081626 
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aca ttt gaa caa cag cac tea cca atg ccc agg ate gag gtg gat ggt 1273 
Thr Phe Glu Gin Gin His Ser Pro Met Pro Arg He Glu Val Asp Gly 
370 375 380 

ccc ttt ggc aca gtc agt gag gat gtc ttc cag tac gaa gtg get gta 1321 
Pro Phe Gly Thr Val Ser Glu Asp Val Phe Gin Tyr Glu Val Ala Val 
385 390 395 

ctg gtt ggg gca ggg att ggc gtc act ccc ttt get tec ttc ttg aaa 1369 
Leu Val Gly Ala Gly He Gly Val Thr Pro Phe Ala Ser Phe Leu Lys 
400 405 410 

tct ate tgg tac aaa ttc cag cgt gca cac aac aag ctg aaa aca caa 1417 
Ser He Trp Tyr Lys Phe Gin Arg Ala His Asn Lys Leu Lys Thr Gin 
415 420 425 430 

aag ate tat ttc tac tgg att tgt aga gag acg ggt gec ttt gee tgg 1465 
Lys He Tyr Phe Tyr Trp He Cys Arg Glu Thr Gly Ala Phe Ala Trp 
435 440 445 

ttc aac aac tta ttg aat tec ctg gaa caa gag atg gac gaa tta ggc 1513 
Phe Asn Asn Leu Leu Asn Ser Leu Glu Gin Glu Met Asp Glu Leu Gly 
450 455 460 

aaa ccg gat ttc eta aac tac cga etc ttc etc act ggc tgg gat age 1561 
Lys Pro Asp Phe Leu Asn Tyr Arg Leu Phe Leu Thr Gly Trp Asp Ser 
465 470 475 

aac att get ggt cat gca gca tta aac ttt gac aga gee act gac gtc 1609 
Asn He Ala Gly His Ala Ala Leu Asn Phe Asp Arg Ala Thr Asp Val 
480 485 490 

ctg aca ggt ctg aaa cag aaa acc tec ttt ggg aga cca atg tgg gac 1657 
Leu Thr Gly Leu Lys Gin Lys Thr Ser Phe Gly Arg Pro Met Trp Asp 
495 500 505 510 

aat gag ttt tct aga ata get act gec cac ccc aag tct gtg gtg ggg 1705 
Asn Glu Phe Ser Arg He Ala Thr Ala His Pro Lys Ser Val Val Gly 
515 520 525 

gtt ttc tta tgc ggc cct ccg act ttg gca aaa age ctg cgc aaa tgc 1753 
Val Phe Leu Cys Gly Pro Pro Thr Leu Ala Lys Ser Leu Arg Lys Cys 
530 535 540 

tgt egg egg tac tea agt ctg gat cct agg aag gtt caa ttc tac ttc 1801 
Cys Arg Arg Tyr Ser Ser Leu Asp Pro Arg Lys Val Gin Phe Tyr Phe 
545 550 555 

aac aaa gaa acg ttc tga attggaggaa gccgcacagt agtacttctc 1849 
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Asn Lys Glu Thr Phe 
560 

catcttcctt ttcactaacg tgtgggtcag ctactagata gtccgttgtc gcacaaggac 1909 

ttcactccca tcttaaagtt gactcaactc catcattctt gggctttggc aacatgagag 1969 

ctgcataact cacaattgca aaacacatga attattattg gggggattgt aaatccttct 2029 

gggaaacctg cctttagctg aatcttgctg gttgacactt gcacaattta acctcaggtg 2089 

tcttggttga tacctgataa tcttccctcc cacctgtccc tcacagaaga tttctaagta 2149 

gggtgatttt aaaatattta ttgaatccac gacaaaacaa taatcataaa taataaacat 2209 

aaaattacca agattcccac tcccatatca tacccactaa gaacatcgtt atacatgagc 2269 

ttatcatcca gtgtgaccaa caatttatac tttactgtgc caaaataatc ttcatctttg 2329 

cttattgaac aattttgctg actttcccta gtaatatctt aagtatatta actggaatca 2389 

aatttgtatt atagttagaa gccaactata ttgccagttt gtattgtttg aaataactgg 2449 

aaaggcctga cctacatcgt ggggtaattt aacagaagct ctttccattt tttgttgttg 2509 
ttgttaaaga gttttgttta tgaatgtgtt ataaaaagaa aataaaaagt tataattttg 2569 
acggaaaa 2577 

<210> 4 
<211> 563 
<212> PRT 

<213> Rattus norvegicus 
<400> 4 

Met Gly Asn Trp Leu Val Asn His Trp Leu Ser Val Leu Phe Leu Val 
15 10 15 

Ser Trp Leu Gly Leu Asn He Phe Leu Phe Val Tyr Val Phe Leu Asn 
20 25 30 
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Tyr Glu Lys Ser Asp Lys Tyr Tyr Tyr Thr Arg Glu He Leu Gly Thr 
35 40 45 



Ala Leu Ala Leu Ala Arg Ala Ser Ala Leu Cys Leu Asn Phe Asn Ser 
50 55 60 



Met Val He Leu He Pro Val Cys Arg Asn Leu Leu Ser Phe Leu Arg 
65 70 75 80 



Gly Thr Cys Ser Phe Cys Asn His Thr Leu Arg Lys Pro Leu Asp His 
85 90 95 



Asn Leu Thr Phe His Lys Leu Val Ala Tyr Met He Cys He Phe Thr 
100 105 110 



Ala He His He He Ala His Leu Phe Asn Phe Glu Arg Tyr Ser Arg 
115 120 125 



Ser Gin Gin Ala Met Asp Gly Ser Leu Ala Ser Val Leu Ser Ser Leu 
130 135 140 



Phe His Pro Glu Lys Glu Asp Ser Trp Leu Asn Pro He Gin Ser Pro 
145 150 155 160 



Asn Val Thr Val Met Tyr Ala Ala Phe Thr Ser He Ala Gly Leu Thr 
165 170 175 



Gly Val Val Ala Thr Val Ala Leu Val Leu Met Val Thr Ser Ala Met 
180 185 190 



Glu Phe He Arg Arg Asn Tyr Phe Glu Leu Phe Trp Tyr Thr His His 
195 200 205 



Leu Phe He He Tyr He He Cys Leu Gly He His Gly Leu Gly Gly 
210 215 220 



He Val Arg Gly Gin Thr Glu Glu Ser Met Ser Glu Ser His Pro Arg 
225 230 235 240 
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Asn Cys Ser Tyr Ser Phe His Glu Trp Asp Lys Tyr Glu Arg Ser Cys 
245 250 255 



Arg Ser Pro His Phe Val Gly Gin Pro Pro Glu Ser Trp Lys Trp He 
260 265 270 



Leu Ala Pro He Ala Phe Tyr He Phe Glu Arg He Leu Arg Phe Tyr 
275 280 285 



Arg Ser Arg Gin Lys Val Val He Thr Lys Val Val Met His Pro Cys 
290 295 300 



Lys Val Leu Glu Leu Gin Met Arg Lys Arg Gly Phe Thr Met Gly He 
305 310 315 320 



Gly Gin Tyr He Phe Val Asn Cys Pro Ser He Ser Phe Leu Glu Trp 
325 330 335 



His Pro Phe Thr Leu Thr Ser Ala Pro Glu Glu Glu Phe Phe Ser He 
340 345 350 



His He Arg Ala Ala Gly Asp Trp Thr Glu Asn Leu He Arg Thr Phe 
355 360 365 



Glu Gin Gin His Ser Pro Met Pro Arg He Glu Val Asp Gly Pro Phe 
370 375 380 



Gly Thr Val Ser Glu Asp Val Phe Gin Tyr Glu Val Ala Val Leu Val 
385 390 395 400 



Gly Ala Gly He Gly Val Thr Pro Phe Ala Ser Phe Leu Lys Ser He 
405 410 415 



Trp Tyr Lys Phe Gin Arg Ala His Asn Lys Leu Lys Thr Gin Lys He 
420 425 430 
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Tyr Phe Tyr Trp He Cys Arg Glu Thr Gly Ala Phe Ala Trp Phe Asn 
435 440 445 



Asn Leu Leu Asn Ser Leu Glu Gin Glu Met Asp Glu Leu Gly Lys Pro 
450 455 460 



Asp Phe Leu Asn Tyr Arg Leu Phe Leu Thr Gly Trp Asp Ser Asn He 
465 470 475 480 



Ala Gly His Ala Ala Leu Asn Phe Asp Arg Ala Thr Asp Val Leu Thr 
485 490 495 



Gly Leu Lys Gin Lys Thr Ser Phe Gly Arg Pro Met Trp Asp Asn Glu 
500 505 510 



Phe Ser Arg He Ala Thr Ala His Pro Lys Ser Val Val Gly Val Phe 
515 520 525 



Leu Cys Gly Pro Pro Thr Leu Ala Lys Ser Leu Arg Lys Cys Cys Arg 
530 535 540 



Arg Tyr Ser Ser Leu Asp Pro Arg Lys Val Gin Phe Tyr Phe Asn Lys 
545 550 555 560 



Glu Thr Phe 



<210> 


5 


<211> 


20 


<212> 


DNA 


<213> 


Artificial 


<400> 


5 



ggagcaggaa ttggggtcac 



20 
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<210> 6 
<211> 20 
<212> DNA 
<213> Artificial 

<400> 6 

ttgctgtccc atccggtgag 

<210> 7 

<211> 21 

<212> DNA 

<213> Artificial 

<400> 7 

ccactgtagg cgccctaagt t 

<210> 8 

<211> 20 

<212> DNA 

<213> Artificial 

<400> 8 

aagaatgacc ggtgcaagga 

<210> 9 

<211> 25 

<212> DNA 

<213> Artificial 
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20 



21 



20 
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<400> 9 

aagggcatcc ccctgagtct tggaa 25 



<210> 10 

<211> 58 

<212> DNA 

<213> Artificial 



<400> 10 

gcgtggcttc agcatggaat tcaagagatt ccatgctgaa gccacgcttt tttggaaa 58 



<210> 11 

<211> 58 

<212> DNA 

<213> Artificial 



<400> 11 

gggctttcga acaacaatat tcaagagata ttgttgttcg aaagcccttt tttggaaa 58 



<210> 12 

<211> 59 

<212> DNA 

<213> Artificial 



<400> 12 

gttatgagaa gtctgacaag ttcaagagac ttgtcagact tctcataatt ttttggaaa 59 



<210> 13 
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<211> 58 
<212> DNA 
<213> Artificial 



<400> 13 

gattcttggc taaatcccat tcaagagatg ggatttagcc aagaatcttt tttggaaa 

<210> 14 

<211> 58 

<212> DNA 

<213> Artificial 



<400> 14 

ggacatttga acaacagcat tcaagagatg ctgttgttca aatgtccttt tttggaaa 

<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 



<400> 15 

ggtcactccc tttgcttcca 

<210> 16 

<211> 21 

<212> DNA 

<213> Artificial 
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<400> 16 

ggcaaaggca cctgtctctc t 

<210> 17 

<211> 20 

<212> DNA 

<213> Artificial 



<400> 17 

tccagtagaa atagatcttt 

<210> 18 

<211> 65 

<212> DNA 

<213> Artificial 



<400> 18 

gatcccgtta tgagaagtct gacaagttca agagacttgt cagacttctc ataatttttt 60 
ggaaa 65 



<210> 19 

<211> 65 

<212> DNA 

<213> Artificial 



<400> 19 

agcttttcca aaaaattatg agaagtctga caagtctctt gaacttgtca gacttctcat 60 
aacgg 65 
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<210> 20 

<211> 64 

<212> DNA 

<213> Artificial 



<400> 20 

gatcccgatt cttggctaaa tcccattcaa gagatgggat ttagccaaga atcttttttg 60 
gaaa 64 



<210> 21 

<211> 64 

<212> DNA 

<213> Artificial 



<400> 21 

agcttttcca aaaaagattc ttggctaaat cccatctctt gaatgggatt tagccaagaa 60 
tcgg 64 

<210> 22 

<211> 64 

<212> DNA 

<213> Artificial 



<400> 22 

gatcccggac atttgaacaa cagcattcaa gagatgctgt tgttcaaatg tccttttttg 60 
gaaa 64 

<210> 23 
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<211> 64 
<212> DNA 
<213> Artificial 

<400> 23 

agcttttcca aaaaaggaca tttgaacaac agcatctctt gaatgctgtt gttcaaatgt 60 
ccgg 64 

<210> 24 

<211> 17 

<212> DNA 

<213> Artificial 



<400> 24 

gttttcccag tcacgac 

<210> 25 

<211> 21 

<212> DNA 

<213> Artificial 



<400> 25 

gagttagctc actcattagg c 

<210> 26 

<211> 19 

<212> DNA 

<213> Artificial 



miE# 2004-3081626 



#M 2003-308658 



I 21/E 



<400> 26 

atgggaaact ggctggtta 

<210> 27 

<211> 21 

<212> DNA 

<213> Artificial 

<400> 27 

tcagaacgtt tctttgttga a 
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IB: GFP-ratNoxl «r»'« 
GFP-ratNoxiftig) 222222222 
pSileneer-negOlg) 320 32 0 32 0 
TRNAifiLlg) 01301301 3 

I I I I I I 

RNAi(I) RNAi(3) RNAi(5) 
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GFP-huraNoxl 
GFP-humNoxl(|Llg) 3 H 3 
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19 



IB: GFP IB: GFP-faumNoxl 
Qpp ^^U«m QFP-Nox 1 * *# 
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i(l>7 i(l 
+ GFP-59 -f-GFP-Noxl-3 
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